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QUANTIFICATION OF BASELINE HAND JOINT SPACE WIDTH DOES
NOT DIFFERENTIATE INDIVIDUALS WHO DEVELOP INCIDENT
KNEE OSTEOARTHRITIS FROM CONTROLS: DATA FROM THE
OSTEOARTHRITIS INITIATIVE
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C.B. Eaton 3, W.F. Harvey 1, T.E. McAlindon 1. 1 Tufts Med. Ctr., Boston, MA,
USA; 2Brigham and Women's Hosp. and Harvard Med. Sch., Boston, MA,
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Univ., Pawtucket, RI, USA
Purpose: Previous studies that used semi-quantitative scoring of hand
radiographs suggest that hand osteoarthritis (OA) puts a person at risk for
knee OA. One possible mechanism to explain a relationship between hand
and knee OA is a systemic cartilage loss. Therefore, we used a quantitative
method to measure hand joint space width (JSW), an imaging marker of
cartilage loss, to test whether individuals that develop incident knee OA
have less ﬁnger joint cartilage.
Methods: Participants of the OAI were included in this case-control study
if they had knee radiographs at the baseline and 48-month visit as well as
quantitative and semi-quantitative radiographic knee readings (as of
October 2011). Cases were deﬁned as individuals with an incident knee
osteophyte (baseline OARSI osteophyte score < 2 and 48-month OARSI
osteophyte score  2). Controls were individuals with no incident knee
osteophyte (baseline and 48-month OARSI osteophyte scores < 2). If
a participant had a case and control knee, then the control knee was
excluded. If the participant had two case knees or two control knees, then
the right knee was selected. 276 knee-, cohort-, age-, gender-, and body
mass index-matched participants met this criteria. Two readers used
a semi-automated, custom software to delineate the joint margins meta-
carpophalangeal (MCP), proximal interphalangeal (PIP), and distal inter-
phalangeal (DIP) joints of digits 2 to 5 on the dominant hand. The software
divided each joint into 5 regions to derive a region-speciﬁc JSW
measurement (JSW1 to JSW5; inter-tester ICC [2,1 model] ¼ 0.82 to 0.92;
see Figure). Due to anatomical considerations the outermost regions (JSW1
and JSW5) of the MCP joints could not be reliably replicated and were
excluded from calculations. Mean MCP JSW, mean PIP JSW, and mean DIP
JSW were calculated by averaging the joint JSW measurements across
regions within joint and across ﬁngers. Mean hand JSW was averaged
across all regions, joints, and ﬁngers to develop a composite hand
measurement. Four paired sample t-tests (p < 0.05) were performed to
compare the four mean JSW measurements between cases and controls.
Results: Of the 276 participants, 121 matched case-control pairs had
readable hand radiographs. Case participants were 62.5  8.6 years of age,
had a body mass index of 29.7 4.1 kg/m2, and 8 (6.67%) were left handed.
Control participants were 62.5 8.4 years of age, had a body mass index of
29.4  5.0 kg/m2, and 5 (4.13%) were left handed. Both groups were 68.6%
female, included 65 (54%) right knees, and 63 (52%) participants from the
Incidence cohort. Paired sample t-tests revealed no signiﬁcant differences
in all mean JSW measurements between the case and control groups (see
Table).
Conclusions: We found that baseline mean hand JSW is not signiﬁcantly
different among those who develop a deﬁnite knee osteophyte over 48
months and those who do not. Our results indicate that systemic loss of
cartilage is not an explanation of the relationship of hand and knee OA.Mean Hand JSW Measurements among Controls and Cases
Variables Controls Cases
Mean Std. dev. Mean Std. dev
Mean MCP JSW 1.79 0.28 1.80 0.29
Mean PIP JSW 1.17 0.19 1.17 0.19
Mean DIP JSW 1.00 0.22 1.03 0.23
Mean Hand JSW 1.25 0.20 1.26 0.21
Notes: JSW ¼ joint space width; Std. dev. ¼ standard deviation; MCP ¼ meta-
carpophalangeal; PIP ¼ proximal interphalangeal; DIP ¼ distal interphalangeal.Ă
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Purpose: Bone shape changes are associated with the development of OA.
Bone curvature of knees immediately prior to total knee replacement
(TKR) may represent an extreme in the extent and degree of bone shape
deformation in end-stage OA. The purpose of this study was to locate and
measure bone shape abnormalities in the knees that underwent a TKR in
comparison to knees from the normal non-exposed reference group.
Methods: We studied the 4,796 participants from the Osteoarthritis
Initiative (OAI), a multicenter population-based cohort study designed to
identify biomarkers of knee OA development and/or progression. Knees
that underwent a TKR between 12 and 48 months of follow-up, conﬁrmed
by radiography and/or review of hospital records, were selected. Right
knees of the non-exposed cohort were used as a control group to detect
and quantify bone abnormalities in KR knees. Quantitative bone curvature
measures were obtained from sagittal 3D WE DESS MRI series. Maps of
bone curvature including mean, and standard deviation were created for
the time point prior to the advent of TKR (T0) (Qmetrics, Rochester, NY).
Similar maps of knees from the non-exposed cohort were used as a normal
reference to detect the location of abnormal bone shape using statistical
parametric mapping (SPM) analysis via point by point z-test adjusted for
false discovery. The size of the detected abnormalities was quantiﬁed and
their location was studied using prevalence maps. The relevance the
average curvature at different regions of interest (Femur, Tibia, cMF, cLF,
MT, LT and Trochlea) to predict TKR was tested using the Wilcoxon signed
rank test, and reported using ROC analyses.
Results: A total of 127 case knees of OAI participants that received a KR,
had central X-ray readings, and MRI data at T0 (76 women, 46 men, age
Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S21264y, mean BMI 30) were compared to 122 right non-exposed control knees
(47 males, 75 females, age 55y, BMI 24) in this analysis. The non-exposed
age-gender-height adjusted distribution of the femur curvatures had
a small overlap with the TKR femur curvature (95% Sensitivity, 95% spec-
iﬁcity AUC¼0.99). The false discovery adjusted SPM analysis indicated that
94% of the TKR knees had signiﬁcant abnormal ﬂattening of the femur
bone (Figure 1). The largest prevalence of bone ﬂattening was located at
the central medial condyle, and on average affected 25% of the medial
condyle area whereas only 9% of the medial tibia was affected by signiﬁ-
cant bone abnormalities (9%) (Table 1).
Figure 1. Statistical Parametric Mapping (SMP) analysis of bone abnormalities. Left,
prevalence map of TKR bone abnormalities. Right, the non-exposed vs. TKR ROC curve
of the femur curvature.
Table 1: ROI analysis. Population means (Standard deviations) are shown for
the TKR and non-exposed groups with corresponding Adjusted ROC values. The
relative amount of abnormal bone shape is shown in the last column.
Conclusions:Bone curvature of end stage OA knees differs signiﬁcantly in
speciﬁc locations from non-OA knees with the most extensive differences
located in the central medial femur. Therefore, the presence of large bone
shape abnormalities in the central medial femurmay be a possible imaging
biomarker to predict the need for knee replacement.Mean change (mm) in the lateral (LFTC) and medial (MFTC) femorotibial compartme
Unicompartimental lateral JSN: No JSN (grade 0) Any later
FLASH sample: LFTC -17 -91
MFTC -28 -16
OV 1 -148 -232
DESS sample: LFTC -14 -92
MFTC -7 -5
OV 1 -109 -160
Unicompartimental medial JSN: No JSN (grade 0) Any med
FLASH sample: MFTC -28 -50
LFTC -17 -14
OV 1 -148 -173
DESS sample: MFTC -7 -71
LFTC -14 -24
OV 1 -109 -157423
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CHANGE IN KNEE CARTILAGE THICKNESS: DATA FROM THE OA
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Purpose: Previous studies have shown that osteoarthritic (OA) knees with
medial radiographic joint space narrowing (JSN) display substantially
greater medial femorotibial cartilage loss than knees without medial JSN.
However, it is currently unclear, towhat extent uni-compartimental lateral
JSN is related to cartilage thickness loss in the lateral compartment, and
whether uni-compartmental lateral and medial JSN are associated with
the rate of cartilage loss in the opposite (not narrowed) compartment.
Further, we explored whether magnitudes of cartilage thinning are greater
in knees with lateral or in those with medial JSN.
Methods: Clinical and 3T MRI data of 1016 Osteoarthritis Initiative (OAI)
participants were analyzed. Public use central readings of baseline JSN
grades (OARSI atlas) were used to include knees with radiographic OA
(Kellgren & Lawrence grade 2), either without JSN (grade 0) or with
exclusively uni-compartimental JSN (grade 1). Segmentation of femo-
rotibial cartilage was performed with blinding to acquisition order. The
mean change (MC) in cartilage thickness (ThCtAB) was analyzed in both
femorotibial compartments (lateral/medial), and ordered value (OV) 1,
which represents the greatest rate of cartilage thickness loss among all 16
lateral and medial femorotibial subregions. Baseline to year 1 change was
assessed in 532 knees from 532 participants using coronal FLASH MRI (no
lateral/medial JSN: n¼99; lateral JSN grades 1/2/3: n¼36/44/18;medial JSN
grades 1/2/3: n¼178/117/40). Baseline to year 2 change was assessed in
484 knees of 484 participants using sagittal DESS MRI (no overlap with
FLASH sample; no lateral/medial JSN: n¼75; lateral JSN grades 1/2/3:
n¼34/56/2; medial JSN grades 1/2/3: n¼123/191/3). Two year change was
annualized for better comparison between samples. The rates of change
between strata were compared using Mann Whitney tests. Due to small
numbers with JSN grade 3, grades 2 and 3 were combined in the analysis.
Results: In knees with uni-compartimental lateral JSN (grade 1), change
in lateral compartment cartilage thickness was signiﬁcantly greater than in
knees without JSN (Table 1; FLASH: p¼2.8x10-4; DESS: p¼ 4.3x10-6). In
the DESS, but not the FLASH sample, change in lateral compartment
cartilage thickness was signiﬁcantly greater in knees with lateral JSN grade
2/3 than in those with grade 1 (Table 1; FLASH: p¼0.58; DESS: p¼0.016).
The change in cartilage thickness in the non-narrowed compartment did
not differ signiﬁcantly from the rates of change in knees without JSN in
either compartment (p0.27 for all comparisons). OV1, which includes
subregional measures from medial or lateral, displayed a signiﬁcantly
higher loss in knees with any (lateral or medial) JSN than in knees without
JSN (Lateral JSN: FLASH: p¼2.5x10-7;DESS: p¼3.9x10-5; medial JSN:
FLASH: p¼0.006; DESS: 1.2x10-5). The ipsi-compartimental rate of change
in cartilage thickness tended to be greater in knees with lateral than innt and OV1
al JSN (grade 1-3) Lateral JSN (grade 1) Lateral JSN (grade 2/3)
-90 -92
-29 -9
-261 -215
-51 -116
-2 -7
-119 -184
ial JSN (grade 1-3) Medial JSN (grade 1) Medial JSN (grade 2/3)
-32 -70
-2 -27
-155 -193
-25 -100
-31 -19
-127 -176
